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1 Application of laser microprobe inductively coupled plasma mass 
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J3 Major, minor, and trace elements in 60 native Au samples from across 

Canada were analyzed directly by laser ablation microprobe inductively 
coupled plasma-mass spectrometry (LAM- ICP-MS) . Diams. of laser ablation 
craters ranged from 100 to 150 u.m defining the smallest sample size 
determinable. The Au signal was used as an internal standard to correct for 
differences in ablation yields, matrix effects and signal drift 
during anal. Anal, results obtained over a period of seven months for the 
synthetic Au alloy standard 501 demonstrated the long-term reproducibility of 
the method. The elemental signatures obtained from individual 
specimens have proven to be unique and reproducible, yielding data 
that can be used for matching "unknowns" with their source location. 
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LI ANSWER 1 OF 22 MEDLINE on STN 

TI Differentiation of Micromonospora Isolates from a Coastal Sediment in 

Wales on the Basis of Fourier Transform Infrared Spectroscopy, 16S rRNA 

Sequence Analysis, and the Amplified Fragment Length Polymorphism 
Technique . 

LI ANSWER 2 OF 22 MEDLINE on STN 

TI Comparison of diffuse-reflectance absorbance and attenuated total 
reflectance FT- IR for the discrimination of bacteria. 

LI ANSWER 3 OF 22 MEDLINE on STN 

TI Surface-enhanced Raman spectroscopy for bacterial discrimination utilizing 
a scanning electron microscope with a Raman spectroscopy interface. 

LI ANSWER 4 OF 22 MEDLINE on STN 

TI Selective detection of proteins in mixtures using electrospray ionization 
mass spectrometry: influence of instrumental settings and implications for 
proteomics . 

LI ANSWER 5 OF 22 MEDLINE on STN 

TI Metabolomics by numbers: acquiring and understanding global metabolite 
data . 
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ANSWER 6 OF 22 MEDLINE on STN 


I Whole-organism fingerprinting of the genus Carnobacterium using Fourier 
transform infrared spectroscopy (FT-IR) . 

1 ANSWER 7 OF 22 MEDLINE on STN 

I Ultra-violet resonance Raman spectroscopy for the rapid discrimination of 
urinary tract infection bacteria. 

1 ANSWER 8 OF 22 MEDLINE on STN 

I Metabolic profiling: pathways in discovery. 

1 ANSWER 9 OF 22 MEDLINE on STN 

I Characterization of microorganisms using UV resonance Raman spectroscopy 
and chemometrics . 

1 ANSWER 10 OF 22 MEDLINE on STN 

I Discrimination of bacteria using surface-enhanced Raman spectroscopy. 
1 ANSWER 11 OF 22 MEDLINE on STN 

I Application of high-throughput Fourier- transform infrared spectroscopy in 
toxicology studies: contribution to a study on the development of an 
animal model for idiosyncratic toxicity. 

1 ANSWER 12 OF 22 MEDLINE on STN 

I Explanatory optimization of protein mass spectrometry via genetic search. 
1 ANSWER 13 OF 22 MEDLINE on STN 

I Rapid quantitative assessment of the adulteration of virgin olive oils 
with hazelnut oils using Raman spectroscopy and chemometrics. 

1 ANSWER 14 OF 22 MEDLINE on STN 

I Investigating plant-plant interference by metabolic fingerprinting. 

1 ANSWER 15 OF" 22 MEDLINE on STN 

I Metabolic fingerprinting of salt -stressed tomatoes. 

1 ANSWER 16 OF 22 MEDLINE on STN 

I Chemometric discrimination of unf ractionated plant extracts analyzed by 
electrospray mass spectrometry. 

1 ANSWER 17 OF 22 MEDLINE on STN 

I Metabolic profiling using direct infusion electrospray ionisation mass 
spectrometry for the characterisation of olive oils. 

1 ANSWER 18 OF 22 MEDLINE on STN 

I Fluorescent amplified fragment length polymorphism probabilistic database 
for identification of bacterial isolates from urinary tract infections. 

1 ANSWER 19 OF 22 MEDLINE on STN 

I Monitoring of complex industrial bioprocesses for metabolite 

concentrations using modern spectroscopies and machine learning: 
application to gibberellic acid production. 

1 ANSWER 2 0 OF 22 MEDLINE on STN 

I Sample preparation in matrix-assisted laser desorption/ionization mass 

spectrometry of whole bacterial cells and the detection of high mass (>20 
kDa) proteins. 

1 ANSWER 21 OF 22 MEDLINE on STN 

I Rapid and quantitative detection of the microbial spoilage of meat by 
fourier transform infrared spectroscopy and machine learning. 

1 ANSWER 22 OF 22 MEDLINE on STN 

I Flow-injection electrospray ionization mass spectrometry of crude cell 
extracts for high- throughput bacterial identification. 
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4 ANSWER 1 OF 4 CA COPYRIGHT 2 004 ACS on STN 

I On mass spectrometer instrument standardization and interlaboratory 
calibration transfer using neural networks 

4 ANSWER 2 OF 4 CA COPYRIGHT 2 004 ACS on STN 

I Rapid analysis of multiple determinands using pyrolysis mass spectrometry 
and supervised learning with artificial neural networks - principles and 
applications 

4 ANSWER 3 OF 4 CA COPYRIGHT 2 004 ACS on STN 

I Analyzing a sample by using a neural network to correct for measurement 
drift 

4 ANSWER 4 OF 4 CA COPYRIGHT 2 004 ACS on STN 
I Correction of Mass Spectral Drift Using Artificial Neural 
Networks 
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ANSWER 1 OF 4 CA COPYRIGHT 2 004 ACS on STN 

For pyrolysis mass spectrometry (PyMS) to be exploited in areas such as 
the routine identification of microorganisms, for quantifying determinants 
in biol . and biotechnol . systems, and in the production of useful mass 
spectral libraries, it is paramount that newly acquired spectra be 

comparable to those previously collected and held in a central reference laboratory 

Artificial neural networks (ANNs) and other multivariate calibration 

models have been used to relate mass spectra to the biol . features of - 

interest. However, calibration models developed on one mass spectrometer 

cannot be used with spectra collected on a second instrument, because of 

the differences between the instrumental responses of both instruments. 

We report here that an ANN-based drift correction procedure can 

be implemented so that newly acquired spectra can be used to challenge 

models constructed using mass spectra collected on different instruments. 

Calibration samples were run on three different PyMS machines, and ANNs 

set up in which the inputs were the 150 machine 'a' calibration masses and 

the outputs were the 150 calibration masses from the machine 'b ! spectra. 

Such associative neural networks could thus be used as signal -processing 

elements to effect the transformation of data acquired on one machine to 

those which would have been acquired on a different instrument. 

Therefore, for the first time PyMS could be used to acquire spectra which 

could usefully be compared to those previously collected and held in a 

data-base, irresp. of the mass spectrometer used. The examples reported 

are for the quant, assessment of the amount of lysozyme in a binary mixture 

with glycogen and the rapid identification down to the species level of 

bacteria belonging to the genus Eubacterium. This approach is not limited 

solely to pyrolysis mass spectrometry but is generally applicable to any 

anal, tool which is prone to deterioration in calibration transfer, such 

as IR, ESR, NMR and other vibrational spectroscopies, gas and liquid 

chromatog., as well as other types of mass spectrometry. 

ANSWER 2 OF 4 CA COPYRIGHT 2 004 ACS on STN 

Curie-point pyrolysis mass spectrometry is a rapid, high-resolution technique 
which has enjoyed historical success in the operational fingerprinting and 
classification of microbial and other biol. systems. More recently we 
have exploited the anal, power of this technique together with supervised 
learning, based on artificial neural networks and cognate chemometric 
methods, for the accurate and quant, anal, of complex biol. materials, 
including microorganisms, fermentor broths and agricultural products. 
When suitable stds . are available, supervised learning is much more 
powerful than in unsupervised learning for the chemometric anal, of 
multivariate spectroscopic data. Similar neural network methods may also 
be used to correct for mass spectral drift. 

ANSWER 3 OF 4 CA COPYRIGHT 2 004 ACS on STN 

A method and apparatus are disclosed for analyzing a sample in which a neural 
network is trained to correct for measurement drift of a given 
anal, instrument (e.g., a mass spectrometer) . The training is done by 
using first and second sets of data obtained by the instrument from 
samples of known compns . at initial and subsequent instants of time, resp. 
The trained network is used to transform data, obtained by the instrument 
from a sample of unknown composition at said subsequent instant of time, to an 
estimate of the data which would have been obtained by the instrument from 
that sample at the initial instant of time. The transformed data then are 
analyzed to analyze the sample of unknown composition Examples are given of 
the use of pyrolysis mass spectrometry for the determination of lysozyme and 
glycogen in mixture, ampicillin in Escherichia coli, Staphylococcus aureus 
in mixts. with Escherichia coli, and identification of human isolates of 
Propionibacterium acnes. 

ANSWER 4 OF 4 CA COPYRIGHT 2004 ACS on STN 

For pyrolysis mass spectrometry (PyMS) to be used for the routine 
identification of microorganisms, for quantifying determinands in biol. 
and biotechnol. systems, and in the production of useful mass spectral 
libraries, it is paramount that newly acquired spectra be compared to 
those previously collected. Neural network and other multivariate 


calibration models have been used to relate mass spectra to the biol . 

features of interest. As commonly observed, however, mass spectral 

fingerprints showed a lack of long-term reproducibility due to 

instrumental drift in the mass spectrometer; when identical 

materials were analyzed by PyMS at dates from 4 to 20 mo apart, neural 

network models produced at earlier times could not be used to give 

accurate ests. of determinand concns . or bacterial identities. Neural 

networks, however, can be used to correct for pyrolysis mass spectrometer 

instrumental drift itself, so that neural network or other 

multivariate calibration models created using previously collected data 

can be used to give accurate ests. of determinand concentration or the nature of 

bacteria (or, indeed, other materials) from newly acquired pyrolysis mass 

spectra. This approach is not limited solely to pyrolysis mass 

spectrometry but is generally applicable to any anal . tool which is prone 

to instrumental drift, such as IR, ESR, NMR and other 

spectroscopies, and gas and liquid chromatog . , as well as other types of 
mass spectrometry. 
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5 ANSWER 1 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

I Predicting toxic equivalence factors from 13C nuclear magnetic resonance 
spectra for dioxins, furans, and polychlorinated biphenyls using linear 
and nonlinear pattern recognition methods 

5 ANSWER 2 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

I Using Simulated 2D 13C NMR Nearest Neighbor Connectivity Spectral Data 
Patterns to Model a Diverse Set of Estrogens 

5 ANSWER 3 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

I Carbon-13 COSY NMR data for quantitative structure-activity ' relationships 
and quantitative molecular structure-property relationships of 
biomolecules 


5 ANSWER 4 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

I Combining NMR spectral and structural data to form models of 

polychlorinated dibenzodioxins , dibenzof urans , and biphenyls binding to 

the AhR 

5 ANSWER 5 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

I The use of carbon thirteen nuclear magnetic resonance spectra to predict 
dioxin and furan binding affinities to the aryl hydrocarbon receptor 

5 ANSWER 6 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

I Chemistry in aldol complexes of metal dications : dehydration of the 
bisligand species 

5 ANSWER 7 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

I Comparative structural connectivity spectra analysis (CoSCoSA) models of 
steroids binding to the aromatase enzyme 


5 ANSWER 8 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

I Defining and using microbial spectral databases 

5 ANSWER 9 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

I Microbial identification databases 


5 ANSWER 10 OF 3 0 CA COPYRIGHT 2004 ACS on STN 

I Comparative structural connectivity spectra analysis (CoSCoSA) models of 
steroid binding to the corticosteroid binding globulin 

5 ANSWER 11 OF 3 0 CA COPYRIGHT 2004 ACS on STN 

I Fragmentation Chemistry of DMSO Complexes of Metal Dications 

5 ANSWER 12 OF 3 0 CA COPYRIGHT 2004 ACS on STN 

I Fragmentation and charge transfer in gas-phase complexes of divalent metal 
ions with acetonitrile 


5 ANSWER 13 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

I Prediction of toxic equivalency factors for dioxins, f urans and PCBs using 
artificial neural networks 
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TI Developing 13C NMR quantitative spectrometric data-activity relationship 
(QSDAR) models of steroid binding to the corticosteroid binding globulin 

L5 ANSWER 15 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

TI 13C NMR Quantitative Spectrometric Data-Activity Relationship (QSDAR) 
Models of Steroids Binding the Aromatase Enzyme 

L5 ANSWER 16 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

TI Models of Polychlorinated Dibenzodioxins, Dibenzof urans , and Biphenyls 

Binding Affinity to the Aryl Hydrocarbon Receptor Developed Using 13C NMR 
Data 

L5 ANSWER 17 OF 30 CA COPYRIGHT 2004 ACS on STN 

TI 13C NMR and Electron Ionization Mass Spectrometric Data-Activity 
Relationship Model of Estrogen Receptor Binding 

L5 ANSWER 18 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

TI Use of 13C NMR Spectrometric Data To Produce a Predictive Model of 
Estrogen Receptor Binding Activity 

L5 ANSWER 19 OF 3 0 CA COPYRIGHT 2004 ACS on STN 

TI Electrospray mass spectrometry for mycotoxin detection and purity analysis 
L5 ANSWER 2 0 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

TI Producing 13C NMR, Infrared Absorption, and Electron Ionization Mass 

Spectrometric Data Models of the Monodechlorinat ion of Chlorobenzenes , 
Chlorophenols, and Chloroanilines 

L5 ANSWER 21 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

TI Food quality indicator device to detect volatile amines 

L5 ANSWER 22 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

TI Sample preparation and high-resolution separation of mycotoxins possessing 
carboxyl groups 

L5 ANSWER 23 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

TI Long-term occurrence of Trypanosoma congolense resistance to diminazene, 
isometamidium and homidium in cattle at Ghibe, Ethiopia 

L5 ANSWER 24 OF 3 0 CA COPYRIGHT 2004 ACS on STN 

TI Determination of underivatized fumonisin Bl and related compounds by HPLC 

L5 ANSWER 25 OF 30 CA COPYRIGHT 2004 ACS on STN 

TI Multiresidue analysis of pesticides by electrospray LC-MS and LC-MS-MS 

LS ANSWER 26 OF 3 0 CA COPYRIGHT 2004 ACS on STN 

TI Diffusion based solvent removal interface for coupling liquid and 

supercritical fluid chromatography to gas chromatographic detectors 

L5 ANSWER 27 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

TI AC corona-discharge aerosol -neutralization device adapted to liquid 
chromatography/particle beam/mass spectrometry 

L5 ANSWER 28 OF 30 CA COPYRIGHT 2004 ACS on STN 

TI Particle size distribution is not the major factor explaining variable 
analyte transmission efficiency in liquid chromatography/particle 
beam/mass spectrometry 

L5 ANSWER 2 9 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

TI Determination of fumonisins Bl, B2 , B3 and B4 by high-performance liquid 
chromatography with evaporative light-scattering detection 

L5 ANSWER 3 0 OF 3 0 CA COPYRIGHT 2 004 ACS on STN 

TI Application of the particle beam interface to high-performance liquid 

chromatography- thermal energy analysis and electron impact mass 

spectrometry for detection of non-volatile N-nitrosamines 
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TI Microbial identification databases 

IN Wilkes # Jon G, ; Rafii, Fatemeh; Glover, Katherine L. ; Holcomb, 

Manuel; Cao, Xiaoxi ; Sutherland, John B. 
PA The Government of the United States of America, USA 
SO U.S. Pat. Appl. Publ . , 41 pp. 
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DT Patent 
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TI Implications of molecular genotyping of Helicobacter pylori isolates from 
different human populations by genomic fingerprinting of enterobacterial 
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and geographic evolution 
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TI Electrospray Ionization Ion Mobility Spectrometry of Amino Acids: Ion 
Mobilities and a Mass -Mobility Correlation 
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TI A production at high rapidity in d + Au collisions at VsNN = 
200 GeV 
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TI Improved identification of conjugated linoleic acid isomers 
using silver-ion HPLC separations 
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AB Biogeog. partitioning of the genome is typical of the gastric pathogen 

Helicobacter pylori. Such population-specific evolution could serve as a 
model for understanding host-pathogen interaction and the impact of 
genetic drift and recombination on insular populations. With a 
total of 320 isolates from six geog . regions (Japan, India, England, 
Spain, Ireland, Africa, and Peru) analyzed by enterobacterial repetitive 
intergenic consensus (ERIC) -based genotyping, we examined genetic affinities 
among various H. pylori populations in the world- Several strain-specific 
and region-specific differences were observed by ERIC-based typing. 
Polymorphic ERIC patterns indicated that the ERIC sequences are in fact 
dispersed in the H. pylori chromosome at different locations separated by 
various distances. Phylogenetic anal, of 61 representative isolates 
revealed three distinct genetic clusters populated by isolates with shared 
ERIC types independent of the cag right- junction motif type and vacA 
allele status. Among the notable genetic relationships were the genotypic 
similarities between Irish and Japanese and between Peruvian and Japanese 
isolates. Insular genotypic characteristics of Irish isolates amid 
genetic similarity to East Asian, as well as North European, strains have 
been once again proved in this study. Peruvian genotypes were more 
similar to those of Japanese isolates than to those of Iberian or European 
isolates. Given the current debate on the origin and age of present-day 
H. pylori, this is a significant finding that supports the possibility of 
ancient colonization of Amerindians with East Asian strains. Genotypic 
data presented here will be addnl . helpful in realizing the importance of 
H. pylori geog. genomics in the development of gastro-duodenal pathol . 
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TI Construction and evaluation of polar-angle-resolved miniature 
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TI Electron attachment to and anion reactions with SF5C1 : electron-swarm and 
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TI Determination of thorium and uranium in Chinese foods by inductively 
coupled plasma mass spectrometry 

L9 ANSWER 13 OF 1126 CA COPYRIGHT 2004 ACS on STN 
TI Method and apparatus for efficient transfer of ions into a mass 
spectrometer 

L9 ANSWER 14 OF 1126 CA COPYRIGHT 2004 ACS on STN 
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spectrometry 
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AB Methods of compensating for drift in fingerprint \ 
spectra of microorganisms caused by changes in their environment are \ 
disclosed. These methods of compensating for drift permit 
identification of microorganisms from their fingerprint spectra 
regardless of the environment from which the microorganisms are obtained. 
Furthermore, the disclosed methods may be used to construct coherent 
databases of fingerprint spectra that may be expanded even 

though the standard database conditions are no longer exptl . achievable. I 
particular embodiments, methods of compensating for drift in > 
pyrolysis mass spectra, constructing coherent / 
pyrolysis mass spectral databases, and identifying / 
bacteria from their pyrolysis mass spectra are / 
disclosed. S 
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; Development of coincidence transmission electron microscope. III. 
Incorporation with y-type imaging energy filter 
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[ A new method for the determination of the wave aberration function for 
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[ A specimen-drift- free EDX mapping system in a STEM for 

observing two-dimensional profiles of low dose elements in fine 

semiconductor devices 
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[ Automated Data Collection with a Tecnai 12 Electron Microscope: 
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[ Scanning probe microscope, method for measuring band structure of 
substance by using the microscope, and microscopic spectroscopy 

L2 ANSWER 17 OF 213 CA COPYRIGHT 2004 ACS on STN 
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surfaces 
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B We developed a specimen-drif t-f ree energy-dispersive 

X-ray (EDX) mapping system in a scanning transmission electron microscope 
(STEM) to improve the sensitivity and spatial resolution of EDX elemental 
mapping images. The amount of specimen drift was 
analyzed from two STEM images before and after specimen 
drift by using the phase-correlation method, and was compensated 
for with an image-shift deflector of the STEM by the displacement of the 
scanning electron beam. We applied this system to observe the 
two-dimensional distribution of low dose arsenic in silicon semiconductor 
devices. The sensitivity of the elemental mapping was improved to several 
tenths atomic % for arsenic atoms while maintaining a spatial resolution of 2 
nm. 
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Implications of molecular genotyping of Helicobacter pylori isolates from 
different human populations by genomic fingerprinting of 
enterobacterial repetitive intergenic consensus regions for strain 
identification and geographic evolution 
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Silylation and surface properties of chemically grafted hydrophobic silica 
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Population genetic structure of Titanotrichum oldhamii (Gesneriaceae) , a 
subtropical bulbilif erous plant with mixed sexual and -a sexual reproduction 
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Molecular epidemiology and diagnosis of Leishmania: what have we learnt 
from genome structure, dynamics and function? 
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Genetic diversity of selected bacterial populations in North Carolina 
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Microbial identification databases 
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Nonlinear electrophoresis and focusing of macromolecules 
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Interpretation of band differences to distinguish strains of Serratia 
marcescens by pulsed-field gel electrophoresis of Xbal DNA digests 
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Low RAPD polymorphism in Archangiopteris itoi, a rare and endemic fern in 
Taiwan 
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The number of band differences in DNA macrorestriction prof iles - required to 
distinguish unrelated strains from an index strain varies in an outbreak 
with the species and restriction enzyme used. In order to define this 
difference for epidemiol . studies of Serratia marcescens, we produced DNA 
fingerprints from 57 isolates of the organism using the 


restriction enzyme Xbal and pulsed-field gel electrophoresis (PFGE) . The 
isolates were selected on the basis of their epidemiol . , serotype and 
phage-typing patterns to include 28 unrelated strains and 29 
representatives from 2 distinct outbreaks. One of the outbreaks was 
prolonged, lasting for several years. Electrophoretic profiles consisting 
of 20 or more clearly resolved bands were obtained for all isolates. 
Twenty-six of the unrelated strains had unique profiles with over 10 band 
differences from all other strains, while 27 of the outbreak 
representatives could be assigned to the appropriate outbreak with 
confidence. The majority of the outbreak isolates had none or 2 band 
differences from the index profile, although 3 isolates differed by 5-7 
bands. The 2 exceptions among the unrelated strains differed by 4 bands, 
and 3 phage typing reactions, and were isolated from London and Berlin 3 
yr apart, while the 2 exceptions among the outbreak collection had clearly 
unique profiles with over 20 band differences from each other and the 
outbreak profiles. Cluster anal, using Dice coefficient and UPGMA gave cut-off 
values of 75-78% similarity overall for related isolates, while the 
closest similarity for unrelated strains was 70%. The results of this 
study together with those of the 6 previous reports of PFGE for S. 
marcescens (which used either enzymes Xbal or Spel) confirm that this 
technique is of value for this species and that with Xbal at least, most 
epidemiol . related strains will only differ by 3-4 bands. However, on 
occasion up to 7 band differences can be found within an apparent 
outbreak, which may be suggestive of genetic drift. 
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B Effects of nonlinear dependence drift velocity of 

(double-stranded) DNA vs. elec. field strength were investigated. In 

comparatively weak fields, the mol . drift velocity is 

proportional to the external elec. field, while in strong fields there is 

addnl . nonlinear component. This effect offers possibilities to 

manipulate the total drift velocity at will-the macromols. of 

different size can be made to move in opposite directions in pulsed field 

gel electrophoresis. A new approach for focusing DNA mols. based on 

nonlinear electrophoresis and geometric trapping in elec. fields is 

proposed. The focusing is carried out in an alternating nonuniform elec. 

field, created by using a wedge gel with hyperbolic boundaries. It is 

shown that the fractions separated in such wedge retain their rectilinear 

shape. Gel electrophoresis expts . supported the possibility of a 

pronounced nonlinear focusing of DNA mols. This nonlinear separation technique 

presents encouraging prospects for micromanipulating systems and also for 

preparative isolation of long DNA fragments and development of new separation 

methods for bacterial fingerprinting. 
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I Fingerprinting of Helicobacter pylori strains by matrix-assisted 
laser desorption/ionization mass spectrometric analysis 
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I Variation of multilocus minisatellite DNA fingerprints in avian 
populations 

15 ANSWER 13 OF 41 CA COPYRIGHT 2 004 ACS on STN 
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spectrometry for trace metal fingerprinting of native gold 
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n Separation of polyester oligomers by gradient high-performance liquid 
chromatography 
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n Mid-infrared as a new tool for detecting adulteration in fruit products 
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n Rapid analysis of multiple determinands using pyrolysis mass spectrometry 

and supervised learning with artificial neural networks - principles and 
applications 
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\B The investigation of the development and the properties of biofilms is 
difficult because classical microbiol . does not offer non-destructive 
methods other than microscopical observations. This paper discusses the 
use of different Fourier transform IR spectroscopy (FTIR-spectroscopy) 
techniques as a means to investigate microorganisms in biofilms. 
FTIR-spectroscopy is suitable for the identification of microorganisms and 
presents a new addition to taxonomic and genetic methods. The FTIR anal, of 
bacterial isolates provides fingerprint spectra, allowing the 
rapid characterization of microbial strains. Secondly, the 
FTIR-attenuated total reflection (ATR) technique can be used for the 
observation of biofilms forming directly on the interface of an ATR 
crystals such as germanium. These crystals can be coated to obtain a 
surface more relevant to study interfacial processes. Spectra can be 
acquired non-destructively , in situ and in real time. This method is 
suitable for fundamental biofilm research, as well as for monitoring of 
biofilm formation, e.g., in an ultrapure or drinking water systems. 
Furthermore, FTIR-ATR also allows the rapid anal, of deposits on surfaces, 
e.g., filtration membranes. The anal, discrimination between 
microorganisms, inorg . material or other foulants can be obtained. 
Thirdly, with the diffuse reflectance technique (DRIFT) it is 
possible to investigate reflecting surfaces like metals or very small 
samples. The composition of surface coatings like biomass or other surface 
contaminants can be detected. These different measurement techniques 
demonstrate that FTIR -spectroscopy is suitable for biofilm and surface 
anal, and can be applied in many different ways. 
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L B Curie-point pyrolysis mass spectrometry is a rapid, high-resolution technique 
which has enjoyed historical success in the operational 
fingerprinting and classification of microbial and other biol . 
systems. More recently we have exploited the anal, power of this 
technique together with supervised learning, based on artificial neural 
networks and cognate chemometric methods, for the accurate and quant, 
anal, of complex biol. materials, including microorganisms, fermentor 
broths and agricultural products. When suitable stds. are available, 
supervised learning is much more powerful than in unsupervised learning 
for the chemometric anal, of multivariate spectroscopic data. Similar 
neural network methods may also be used to correct for mass spectral 
drift. 
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I Rapid analysis of multiple determinands using pyrolysis mass spectrometry 
and supervised learning with artificial neural networks - principles and 
applications 


